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Critical Success Factors for the Continuation of E-learning Initiatives 
 
Abstract 
This paper systematically examines conditions associated with continuation of e-learning 
initiatives in universities. Conditions associated with institutional, developer, instructor, 
student and technology issues were identified from a review of the literature. Authors of 64 
empirical papers describing e-learning initiatives (20 of which had not continued) published 
in the peer-reviewed literature rated and explained the role of each condition in continuation 
of their initiative to the time of the study, which was at least three years after all the papers 
were published. Initiatives reported on at three different times in the development of e-
learning between 2000 and 2008 were represented among continued and non-continued 
initiatives. Conditions associated with learning and student response were well met in both 
cases. On the other hand, neither continued nor non-continued initiatives were seen to offer 
much financial advantage to the university. The conditions that distinguished between 
continued and non-continued initiatives were dominated by characteristics of the technology 
and institutional support for the initiative, especially financial support. Technology needed to 
be up to date, but also sufficiently mature or stable, to support continuation. Continued 
initiatives were also more likely to have involved other people in development and diffusion 
following the initial implementation.  
 





The term e-learning is widely understood to refer to the use of information and 
communications technology (ICT) in learning and teaching (Czerniewicz & Brown, 2009; 















in higher education. Institutional systems include learning management systems (LMS), used 
primarily to manage delivery of course material to enrolled students, and the platforms that 
support massive online open courses (MOOCs). Local e-learning systems are observed at the 
level of a single course, class, lesson or learning activity. While investments at both levels can 
contribute to improvements in learning and teaching (Gunn, 2010), each has its own goals, 
methods and challenges. Although they might interface with, or use functions within, the 
LMS of the institution in which the course they are used in is offered, and might later be used 
beyond the initial course or class for which they were first developed, local e-learning 
systems are usually developed with a specific teaching or learning purpose in mind and often 
implemented in the first instance by a single teacher or a small teaching team. When first 
implemented, they are embedded in learning and teaching in a local level e-learning initiative, 
the focus of this paper. 
The broad scope of “e-learning” results in success being studied not only at different 
levels but also from different points of view. Authors who take an institutional point of view 
often focus on success in terms of the extent of diffusion of e-learning, with success factors 
related to policy, power, strategy, change management, professional development, the quality 
and accessibility of institutional technology infrastructure, and pedagogy (Czerniewicz & 
Brown, 2009; Gunn, 2010; Jenkins, Browne, Walker, & Hewitt, 2011; Nichols, 2008; 
Salmon, 2005). For other researchers, the technology (whether LMS, MOOC or local level 
initiative) takes the central role, with the institutional issues constituting the environment in 
which the e-learning system is used. Success is considered to be determined by system quality 
and to be an outcome of use and is often described in terms of learning and user satisfaction 
(e.g. Chiu, Sun, Sun, & Ju, 2007; Chiu & Wang, 2008; Hayashi, Chen, Ryan, & Wu, 2004; 
Roca, Chiu, & Martínez, 2006). In this paper, we merge both points of view, using a survey to 
ask an international panel of authors of published papers describing local e-learning initiatives 















of the e-learning initiative, even if in an adapted form, after its initial implementation. In this 
way, we gather a view of critical success factors that is not biased by a single point of view.  
 
2. Background 
Academics generally publish descriptions and evaluations of their local level e-
learning innovations when they are relatively new and small. The literature therefore abounds 
with case studies reporting development and implementation of e-learning initiatives, but 
much less is written about how innovations fare in the long term.  
The majority of works on the long-term success of e-learning initiatives take an 
institutional point of view. This literature assumes that successful e-learning initiatives will be 
adopted more widely following their early implementation. Gunn (2010) made this 
assumption explicit in her definition of the “sustainability” of e-learning in terms not only of 
local learning and teaching benefits, but also of “proven potential to be adopted ... for use 
beyond the original development environment” (p. 90).  
Nonetheless, mechanisms for scaling up from isolated innovations to sustainable e-
learning have been difficult to identify (Tham & Werner, 2005). Czerniewicz and Brown 
(2009) emphasise the need for institutional policy, and Nichols (2008) stresses the importance 
of top level support, both strategic and financial. Salmon (2005) points out that learning from 
local e-learning initiatives will inform universities as they make choices about pedagogy and 
modes of learning, investment in infrastructure, and strategy for institutional change – a 
theme picked up more recently in light of developments in MOOCs (Stockport, Klobas, & 
Mackintosh, 2012). 
Somekh (1998) argues that educational innovations can be subverted and dissipate if 
there is no longer-term plan for the sustainability and support of the innovation beyond its 















to support in terms of institutional recognition of the time and expertise required to support 
and maintain initiatives that involve technology.  
It has been claimed that lack of funding for continuation of e-learning initiatives is an 
issue, even when the educational potential of the initiative has been demonstration in initial 
implementation (Gunn, 2010). Other authors suggest that, rather than requiring financial 
support, investment in e-learning should result in financial return and propose that benefits 
and cost savings are drivers for e-learning (Derouin, Fritzsche, & Salas, 2005; Wang, Wang, 
& Shee, 2007). Yet others point out that there is little evidence that significant reductions in 
costs are possible (Romiszowski, 2004; Ruth, 2010) and question whether e-learning 
technology that is bought on the basis of financial justification has any real chance of 
delivering financial benefits. 
E-learning initiatives are also subject to the rapid rate of technology change. Jenkins et 
al.’s (2011) large survey of e-learning in UK higher education identified that technical 
problems can be a barrier to continuation. Reliability and robustness of physical infrastructure 
are thought to be important institutional conditions for successful applications of e-learning 
technology at all levels (Alexander, 2001; Marshall, 2012). The need to ensure that the 
technology is consistent with teaching approaches has also been noted (Bates & Poole, 2003; 
Larsen, Sørebø, & Sørebø, 2009; Salmon, 2005) whilst, at the same time, institutions are 
advised to formally assess skills and provide participants in e-learning initiatives with targeted 
training (Marshall, 2012). The existence of suitable institutional technology does therefore not 
seem likely to be sufficient for continuation of a local e-learning initiative.  
Technical collaboration and support are also believed to be important as they allow for 
development effort to be shared and resources to be reused (Gunn, 2011). Lack of awareness 
















Successive large surveys conducted at the institutional level cite student-driven goals 
for institutional investment in e-learning: improving the quality of learning and teaching, 
improving access to off-campus and part-time students and meeting student expectations 
(Becker & Jokivirta, 2007; Jenkins et al., 2011). Yet, as a guide to assuring continuation of 
the local initiative (without requiring the initiative to be adopted more widely) these issues 
may be necessary, but not sufficient, conditions for success.  
Regardless of discipline or pedagogical stance, there is agreement that local e-learning 
initiatives (in common with institutional e-learning investments) should aim to improve the 
quality or experience of teaching or learning, or some combination of these outcomes 
(Alexander, 2001; Bates & Poole, 2003). Students’ intentions to continue to use e-learning 
systems are influenced by their satisfaction with the systems (Limayem & Cheung, 2008), 
which is in turn affected by the ease of use of the software (Sun, Tsai, Finger, Chen, & Yeh, 
2008). It has also been shown that students’ expectations that their teachers use e-learning do 
influence teachers to adopt e-learning (McGill, Klobas, & Renzi, 2011). 
Teachers are, of course, critical for both the initial uptake of innovative learning 
technology (Drent & Meelissen, 2008) and continuation of any e-learning initiative. A major 
factor believed to be associated with the continuance or otherwise of local e-learning 
initiatives is the time commitment required of teachers (Alexander, 2001; de Vries et al., 
2005; Gunn, 2010; Jenkins et al., 2011; Nichols, 2008). The difficulty of balancing the 
requirement to maintain research outputs while focussing on teaching innovation can be a 
problem (Browne, Jenkins, & Walker, 2006; Gunn, 2010). Even if a teacher has no research 
commitments, blended learning has become the norm in most institutions (Garrison & 
Vaughan, 2008), and many instructors appear to struggle to balance the demands of their face-
to-face teaching with those of online classes or online class components. This issue is 















(Bell & Bell, 2005) and the training that is required to take on these multiple roles (Bell & 
Bell, 2005; Nichols, 2008). 
The idea that a teacher should also provide ongoing development and support for 
technology and systems associated with an e-learning initiative is peculiar to academia. Gunn 
(2010) emphasises that development requires a different set of skills to teaching, and Guthrie, 
Griffiths and Maron (2008) further point out that, in commercial organisations, development 
is a separate activity to promotion of systems to support diffusion. 
The literature therefore suggests a mix of conditions or critical success factors for e-
learning initiatives, related to institutional support, technology, developers, teachers and 
student learning and experience, but the relative importance of these factors for continuation 
of local e-learning initiatives in universities is not known. The research described in this paper 
addresses this gap by directly comparing local e-learning initiatives that have continued with 
those that have not continued in order to identify the factors that differentiate between them.  
 
3. Method 
The local level e-learning initiatives of interest in this paper are interventions in which an e-
learning innovation that involves new technology, or new (educational) use of existing 
technology, is introduced. A quasi-experimental research design was used to frame data 
collection. Rather than attempt to select continued and discontinued initiatives a priori, 
initiatives were selected from those published in the peer reviewed literature and allocated to 
the conditions (continuation, non-continuation) on the basis of post hoc author reports of 
continuation, as described in this section. 
 
3.1 Data collection procedure 
Two highly ranked international peer-reviewed journals that publish reflective 















Learning and Computers & Education) and one international e-learning conference series that 
is included in the Thomson Reuters (previously ISI) Conference Proceedings Citation Index 
(EdMedia: World Conference on Educational Multimedia, Hypermedia and 
Telecommunications) provided papers from which e-learning initiatives included in this study 
were identified. The targeted conferences and journals were purposefully selected because, 
whilst they publish peer-reviewed papers, they also emphasise contributions to practice. 
Furthermore, they are open to a broad authorship in terms of both country- and discipline-
base. Inclusion of the conference proceedings also provided an opportunity to capture some 
initiatives that might be a little more innovative than those that were published in the formal 
journal literature, which is typically subject to longer review times and offers less space for 
work in progress. Three publication years – 2000, 2004, 2008 – were chosen to tap into 
different innovations using the different technologies and learning and teaching methods 
considered innovative in different time periods at different stages in adoption of e-learning at 
universities. Much innovation described in 2000 concerned explorations of the potential of the 
World Wide Web as a somewhat undifferentiated tool for distance learning, online learning, 
online collaborative learning, blended learning or assessment in these situations (see, for 
example, the papers listed in the Appendix and Aggarwal (2000)). By 2004, LMS had become 
much more prevalent and more innovations sought to take advantage of the opportunities they 
provided for student/teacher/content/activity interaction in classes of all sizes, modes and 
subjects; educational researchers were also beginning to experiment with blogs and other 
online social environments that had been developed without educational purposes in mind 
(Howard et al., 2005). By 2008, social environments were replacing LMS environments as 
platforms for educational innovation (Tomei, 2008); notably, however, many of the initiatives 
listed in the Appendix mark a return to the concerns of the early years of computer-based 
learning, taking advantage of adaptive and networked technologies to improve independent 















publication year for the study at 2008 to ensure that sufficient time had elapsed before data 
collection in late 2011 for respondents to be able to evaluate if the initiative had continued to 
become part of normal teaching and learning processes or not.  
In order to be selected, a paper needed to address teaching innovation in a university 
setting (rather than school or corporate environments). If the paper described an experiment, 
the focus had to be on the educational innovation rather than the technology used as a vehicle 
for testing something else. That is, it needed to be intended to do at least one of the following 
and to have been shown to have the potential for ongoing use: 
 improve learning and teaching outcomes 
 increase student engagement or satisfaction 
 enable more flexible delivery 
 improve quality or ease of assessment. 
Over the three years considered, 122 papers were identified that met these criteria. 
Information about each e-learning initiative that met the criteria for inclusion in the 
study was obtained from the paper that described it (see the Appendix for a list of all papers 
included in the study). The following details were recorded: 
 Paper citation 
 Description of initiative 
 Publication type 
 Year of publication 
 Country where initiative occurred 
 Discipline studied by students involved. 
Contact details for the authors were obtained from the papers or, where the authors 
were no longer at the institution at which the initiative took place, their current contact email 
addresses were sought via Internet searches. Invitations to participate were sent to all authors 















increase the potential for a response relating to each targeted initiative as well as to obtain 
different perspectives where they might exist. E-mail messages invited recipients to 
participate in the study by clicking on a link to a Web-based questionnaire which took 
approximately 5 to 10 minutes to complete. 
 
3.2 The questionnaire 
The core of the questionnaire was a set of items relating to issues that have been 
proposed in the literature to influence the success, continuation or sustainability of e-learning 
initiatives. The items were developed specifically for this study and were divided into five 
sets of factors reflecting the structural division of roles in higher education institutions - 
institutional factors, developer factors, teacher factors, student factors, and technology factors 
– for ease of administration. Table 1 identifies source literature that informed the development 
















Previous literature on factors associated with continuance of e-learning initiatives 
 
Institutional factors 
 Management support of the specific innovation (Demirkan, Goul, & Gros, 2010; Gunn, 2010; 
Marshall, 2012; Nichols, 2008) 
 Broad management support for e-learning (Gunn, 2010; Marshall, 2012; Nichols, 2008; 
Somekh, 1998) 
 Financial support for the ongoing development/operation of the innovation (Gunn, 2010; 
Nichols, 2008) 
 Technical support for the ongoing development/operation of the innovation (Bell & Bell, 
2005; Gunn, 2011) 
 Support from colleagues (Derouin et al., 2005; Wang et al., 2007) 
 Financial benefit (Derouin et al., 2005; Wang et al., 2007) 
Developer factors  
 Time available for development (Bell & Bell, 2005; Browne et al., 2006; Gunn, 2010) 
 Formal recognition of developer role (Alexander, 2001; Birch & Burnett, 2009 
 Wider involvement in development/support of the initiative over time (Gunn, 2011) (Derouin 
et al., 2005; Wang et al., 2007) 
Teacher factors 
 Ease of use (Breslin et al., 2007) 
 Ability to save teachers time (Zhang & Nunamaker, 2003) 
 Training availability (Bell & Bell, 2005; Marshall, 2012; Nichols, 2008) 
 Consistency with pedagogical approaches (Larsen et al., 2009; McPherson & Nunes, 2008; 
Salmon, 2005) 
 Wider adoption (Demirkan et al., 2010; Gunn, 2010) 
 Time available for initiative (de Vries et al., 2005; Gunn, 2010; Jenkins et al., 2011; Nichols, 
2008) 
 Formal recognition of teacher’s role (Birch & Burnett, 2009) 
Student factors 
 Student satisfaction (Limayem & Cheung, 2008) 
 Ease of use (Breslin et al., 2007; Sun et al., 2008) 
 Ability to save students time (Hirscheim, 2005) 
 Improvement in student learning (Birch & Burnett, 2009) 
Technology factors 
 Stability and reliability of technology (Demirkan et al., 2010; Jenkins et al., 2011; Marshall, 
2012; McPherson & Nunes, 2008) 
 Availability of required technology (Alexander, 2001; McPherson & Nunes, 2008) 
 Affordability (McPherson & Nunes, 2008) 
 
After asking if the e-learning initiative described in their paper had continued or not, 
the survey software directed participants to the items written in present tense and positive 
direction for continued items and past tense and negative direction for non-continued items. 
The items are listed in Table 2. The introduction to the teacher set for continued initiatives, 
and an example from it, is:  
The list below includes some factors relating to teachers that authors in the field have 















initiatives. Can you please indicate your agreement with the role they played in the 
continuance of your e-learning initiative? 
 The innovation is consistent with approaches to teaching taken here 
 
Table 2 
Items used to evaluate factors associated with continuance of e-learning initiatives 
 
E-learning initiatives that continued E-learning initiatives that did not continue 
Institutional factors  
Management supports the continuance of this 
innovation  
Management did not support the continuance of this 
innovation  
Management supports e-learning initiatives across the 
institution  
Management did not support e-learning initiatives  
Financial support has been made available for the 
ongoing development/operation of the innovation  
Financial support was not made available for the 
ongoing development/operation of the innovation  
Technical support has been made available for the 
ongoing development/operation of the innovation  
Technical support was not made available for the 
ongoing development/operation of the innovation  
There is support from colleagues  There was no support from colleagues  
The innovation has been financially advantageous for 
the university (e.g., by saving money or permitting 
expansion) 
The innovation was not financially advantageous for 
the university (e.g., by saving money or permitting 
expansion) 
Developer factors   
The developers have been able to devote sufficient 
time to the initiative  
The developers did not have sufficient time to support 
the initiative  
Provision of support for the initiative is a formally 
recognised part of the developer’s job   
Provision of support for the initiative was not a 
formally recognised part of the developer’s job   
Other people have become involved in the 
development/support of the initiative over time  
Other people did not want to get involved in 
development/support of the initiative  
Teacher factors  
The innovation is easy for teachers to use The innovation was not easy for teachers to use  
The innovation saves teachers a lot of time  Incorporating the innovation took teaching staff too 
much time 
Sufficient training for teachers is available  Insufficient training with the technology was available  
The innovation is consistent with the approaches taken 
to teaching here  
The was a mismatch between the innovation and the 
teaching approaches used  
The initiative has been adopted more widely  The initiative was not adopted more widely  
Teachers have been able to devote sufficient time to 
the initiative  
Teachers were not able to devote sufficient time to the 
initiative  
Taking part in the initiative is a formally recognised 
part of the teacher’s work 
Taking part in the initiative was not a formally 
recognised part of the teacher’s work 
Student factors  
Students like the innovation  Students disliked the innovation  
The innovation is easy for students to use  The innovation was not easy for students to use 
The innovation saves students a lot of time  Using the innovation cost students a lot of time  
The innovation has been demonstrated to improve 
student learning  
The innovation was not demonstrated to improve 
student learning 
Technology factors  
The technology used is mature enough to be stable  The technology was not mature  
Up to date technology for the innovation is still 
available 
Technology changes made the innovation obsolete 
The technology used is inexpensive  The technology used was expensive  
 
The response scale for all items was a five-point scale anchored only at the end points, 
to the left: strongly disagree and to the right: strongly agree (no numbers were included with 















additional information about the initiative and their reasons for evaluating it as they did; more 
than half of the participants took the opportunity to do so. 
Respondents were also asked to indicate what role or roles they played in the e-
learning initiative described in the paper, what training they had received in the use of 
educational technology, and what training they had received in teaching.  
After a pilot test of the questionnaire and completion process, undertaken by five 
academic staff who had participated in e-learning initiatives in two different countries, minor 
changes were made to clarify some questions. 
 
3.3 Sample characteristics  
Responses to the survey were received from 74 authors associated with 67 initiatives 
(representing 54.9% of the 122 identified e-learning initiatives). Two surveys with a high 
percentage of missing responses were omitted as were survey responses from two participants 
in one initiative whose responses were extreme outliers relative to those referring to other 
studies. The final data set consisted of responses from 70 authors associated with 64 
initiatives.  
Of the 64 e-learning initiatives included in the analysis, 42 were still ongoing in the 
original institutions, 20 had not been continued, and two had been discontinued in the original 
institutions but established elsewhere. The proportion of continued initiatives was consistent 
across the three years considered (χ
2
 (1,4) =0.51, p=.97). The initiatives came from all 
populated continents, with the greatest concentration from the USA (18.8%), Australia 
(9.4%), Greece (7.8%), Spain (7.8%) and the UK (7.8%). Four initiatives involved 
international collaborations.  
The initiatives also covered a wide range of disciplines (see Table 3), with the most 
common being ICT (31.3%). This high proportion is consistent with the technical skills often 















and languages (10.9%) were also well represented, and 10.9% of initiatives related to more 
than one discipline. 
 
Table 3 
Summary of the disciplines in which the initiatives were undertaken 
 
Discipline N % 
Information and communications technologies 20 31.3 
Science 17 26.6 
Education 8 12.5 
Languages 7 10.9 
Multiple disciplines 7 10.9 
Other 5 7.8 
Total 64 100.0 
 
 
Two author responses were received for three of the initiatives included in the 
analysis. The authors played different roles in the initiatives and had different points of view 
about the extent to which several of the critical success factors were addressed in the project. 
Subsequently, because the observations reflected the perspectives of the observers of the 
initiatives, and there were so few initiatives for which duplicate responses had been received, 
it was decided to analyse responses by participant rather than by initiative. 
The 70 respondents had played a variety of roles in the initiatives, with many having 
undertaken multiple roles. The most common role was that of teacher (70.0%), followed by 
online course developer (51.4%) and technical developer (47.1%). Over a fifth of the 
participants had undertaken all three of these roles (21.4%), and 32.9% had undertaken two of 
the roles. Other roles that were mentioned included administrative and research roles. 
Many participants had not received any training in the use of educational technologies 
(42.9%). Only 11.4% had received training specific to the technology they were using in the 
initiative and 18.6% had received training through short courses that were not specific to the 















under a third (31.4%) had received teacher training through formal teaching qualification, and 
the same number had received some teacher training through short courses.  
 
3.4 Data manipulation and analysis 
The negatively worded items used to collect data for non-continued initiatives were 
reverse-coded so that responses for both continued and non-continued initiatives were in the 
same direction. The positive wording was retained for reporting (e.g., Management supported 
the initiative), and scores can be interpreted as ranging from 1 condition not met to 5 
condition well met. 
We expected that conditions would be more favourable (condition scores would be 
higher) for continued initiatives than for non-continued initiatives. The distributions of all 
condition scores for both groups were approximately normal, so we used t-tests to test for 
significant differences in the average condition scores for continued and non-continued 
initiatives.  
Responses to open-ended survey questions were broken down into remarks and 
classified by one researcher using the list of positively worded conditions as a framework. 
The three authors of this paper agreed 100% on the coding of remarks reported in the results.  
 
4. Results 
Before identifying the conditions that distinguished between continued and non-
continued e-learning initiatives, we report on the extent to which conditions for e-learning 
continuation were met. This is important in order not to lose sight of the fact that some 
success factors for e-learning might be met by both continued and non-continued initiatives; 
these conditions are necessary but not sufficient for success. In the second section, we identify 
the conditions that distinguish between continued and non-continued initiatives. The third 















difference in continuation between ICT-related disciplines and others and no significant effect 
of participant training on continuation. 
 
4.1 The extent to which conditions for e-learning continuation were met 
The relative extent to which each of the 23 conditions for continuation of an e-learning 
initiative was considered by the respondents to be present across all of the e-learning 
initiatives is presented in Table 4. In discussing the results, we use responses to the open-
ended questions to provide deeper understanding of the scores given to each condition. 
None of the conditions was extremely poorly met (i.e., had a mean score below 3 on 
the 5 point scale). On the other hand, many conditions were very well met. We divided the 
conditions into those that were most prevalent and those that were less prevalent (a plot of the 
mean scores showed a clear break between Technology is up to date and Management 

















Conditions for e-learning success, evaluated by 70 authors of papers describing e-learning 
initiatives 
 
  M SD 
Most prevalent conditions 
Students like the innovation 4.34 .68 
Innovation is easy for students to use 4.27 .76 
Innovation is consistent with approach to teaching
a 4.10 .83 
Technology is sufficiently mature/stable 4.00 1.12 
Management supports e-learning 3.97 1.04 
Innovation improves student learning 3.97 0.96 
Technology is inexpensive 3.97 1.05 
Innovation is easy for teachers to use 3.97 1.01 
Technology is up to date
a 3.90 1.14 
Less prevalent conditions 
Management supports this initiative 3.70 1.20 
Innovation saves students time 3.64 1.01 
Instructor training is available 3.63 1.02 
Innovation saves instructor time 3.59 1.14 
Colleagues provide support
a 3.52 .98 
Developers have sufficient time for the initiative 3.49 1.30 
Ongoing technical support has been available 3.41 1.36 
Instructor has time to devote to initiative 3.34 1.10 
Others involved in development 3.31 1.29 
There is formal recognition of instructor involvement
a 3.25 1.35 
Ongoing financial support has been available
a 3.22 1.45 
Support is part of developer's job 3.21 1.23 
Initiative is adopted more widely 3.17 1.25 
There was financial advantage for the university 3.10 1.17 
Note.
 a. 
n = 69 (otherwise 70). 
 
The centrality of improving teaching and learning in the initiatives is highlighted by 
the relatively high levels of: perceptions of improvement of student learning, student liking of 
the innovations, and consistency with teaching approaches. With the exception of saving 
students time, conditions associated with learning – including consistency with instructors’ 
approaches to teaching – and student satisfaction were generally considered by the 















predominantly mature or stable, inexpensive, and up to date, and on average, the innovations 
were considered easy for both teachers and students to use. The following quotes relating to 
initiatives that did not continue illustrate common perceptions of the benefits of the majority 
of initiatives, both continued and not continued: 
The students said they liked [the initiative] a lot, and they wanted more of it. (ID 9, 
2004, not continued) 
 
Very worthwhile as it changed teacher pedagogy and also allowed students to create 
knowledge and be innovative. (ID 8, 2004, not continued) 
 
The conditions that were generally less well met involved issues of institutional 
support for the initiative. These included: provision of financial support, technical support and 
training, formal recognition of participation in the initiative, and the availability of time to 
devote to it. The following quotes from initiatives that had continued illustrate the ongoing 
issues experienced in many initiatives: 
Technical glitches keep arising or bugs that hadn't been noticed before. These are 
fixable but require the availability of a technician which is not guaranteed now that 
the project is finished. (ID 49, 2008, continued) 
 
The major problem is time available for the developers to spend on the project. (ID 
68, 2004, continued)  
 
The role of time in the initiatives was referred to in both positive and negative ways. 
Whilst many of the innovations contributed to time savings of some sort for students and 
instructors, participants were very conscious of difficulties in obtaining sufficient time for the 
ongoing development, support and use of the initiatives.  
It is not surprising, given the issues relating to financial support, that the lowest ranked 
condition related to the initiative being financially advantageous. There was also no 
significant difference between continued and non-continued initiatives in this regard. Despite 
cost savings having being touted by some authors as a motivation for e-learning initiatives 
(Derouin et al., 2005; Wang et al., 2007), relatively few of the initiatives appeared to have 
















4.2 Differences between continued and non-continued initiatives 
The preceding discussion suggests some similarities in the conditions for sustainable 
e-learning experienced in both continued and non-continued initiatives. Independent t-tests 
were used to compare the mean scores of each of the conditions for continued and non-
continued initiatives. Table 5 reports this comparison and is sorted by the size of the 
difference between the means. Figure 1 regroups the conditions into the categories we used to 
present the conditions in the questionnaire to graphically compare the mean scores for 
continued and non-continued initiatives.  
Mean scores below 3 can be observed for seven conditions for non-continued 
initiatives (only): availability of ongoing financial support (2.24), wider adoption of the 
initiative (2.50), involvement of others in development (2.64), support as part of the 
developer’s job (2.68), availability of ongoing support (2.77), availability of developer time 
(2.86) and availability of instructor time (2.91).  
Significant differences between continued and non-continued initiatives were found 
for 13 of the conditions. Not surprisingly, there was a significant difference between 
continued and non-continued initiatives for all conditions where the non-continued group had 
































Diff t df 
p (one-
tailed) 
Ongoing financial support has been available 3.65 1.25  2.24 1.45  1.41 4.11 67 <.001 
Technology is sufficiently mature/stable 4.31 .78  3.32 1.43  .99 3.07 27 .002 
Others became involved in development 3.63 1.14  2.64 1.36  .99 3.16 68 .001 
Initiative is adopted more widely 3.48 1.05  2.50 1.41  .98 3.24 68 .001 
Ongoing technical support has been available 3.71 1.29  2.77 1.31  .94 2.81 68 .003 
Developers have sufficient time for the initiative 3.77 1.17  2.86 1.39  .91 2.83 68 .003 
Technology is up to date 4.15 .85  3.33 1.49  .81 2.33 26 .014 
Support is part of developer's job 3.46 1.09  2.68 1.36  .78 2.56 68 .006 
Management supports this initiative 3.94 1.06  3.18 1.33  .76 2.55 68 .007 
Instructor has time to devote to initiative 3.54 .94  2.91 1.31  .63 2.30 68 .012 
Innovation is easy for teachers to use 4.17 .93  3.55 1.06  .62 2.48 68 .008 
Instructor training is available 3.79 .92  3.27 1.16  .52 2.01 68 .024 
           
There is formal recognition of instructor 
involvement 
3.36 1.36  3.00 1.35  .36 1.03 67 .152 
Innovation is easy for students to use  4.38 .67  4.05 .90  .33 1.71 68 .046 
Innovation saves instructor time 3.65 1.12  3.45 1.18  .19 .65 68 .258 
Students like the innovation 4.40 .64  4.23 .75  .17 .96 68 .169 
Innovation is consistent with approach to teaching 4.15 .74  4.00 1.00  .15 .67 67 .252 
Innovation improves student learning 3.98 .98  3.95 .95  .02 .10 68 .461 
Management supports e-learning 3.96 1.03  4.00 1.07  -.04 -.16 68 .439 
Colleagues provide support 3.49 .91  3.59 1.14  -.10 -.40 67 .346 
Technology is inexpensive 3.94 .98  4.05 1.21  -.11 -.40 68 .346 
Innovation saves students time 3.56 1.05  3.82 .91  -.26 -.99 68 .164 
The initiative was financially advantageous 3.00 1.11  3.32 1.29  -.32 -1.06 68 .147 
 
 
< Figure 1 approximately here > 
Figure 1.  
Comparison of satisfaction of e-learning sustainability condition scores for continued and 
non-continued initiatives 
 
The size of the difference in access to ongoing financial support for the two groups of 
initiatives is particularly notable. It appears that e-learning initiatives do not achieve financial 
sustainability easily. Whilst many of the initiatives had obtained some initial funding, 















support. The following quote is typical of the sentiments expressed for initiatives that did not 
continue and had faced ongoing funding issues: 
Technology approaches changed in 2005/2006 and we had no financial resources to 
redesign the platform. (ID 73, 2004, not continued)  
 
Even those involved in initiatives that had continued were conscious of limitations 
imposed by lack of funding: 
We got a one time financial support which was sufficient for the technology transition, 
but not sufficient to develop it further. (ID 4, 2000, continued) 
 
In terms of institutional issues, although ongoing financial support, ongoing technical 
support and management support for the particular initiative were significantly greater for 
continued initiatives, there was no significant difference in perceptions of general 
management support for e-learning; the differences were specific to the initiative.  
The issue of ongoing technical support was also picked up in responses to conditions 
relating to developer issues. There were significant differences between continued and non-
continued initiatives for all three conditions related to development. The environments in 
which the continued initiatives were developed seem to have offered greater capacity for 
development. Continued initiatives were more likely to involve more than one person (i.e., 
other than the study participant) in development, it was more likely that sufficient time was 
available for developers, and support for the initiatives was more likely to be a formal part of 
the developer’s job. The following quote illustrates how a continued initiative transitioned to 
a more sustainable state in terms of development support: 
Over time my involvement as course developer and software modifier/scene builder 
was reduced. Expertise among users (faculty) to develop courses has grown 
significantly and has contributed to a collaborative/supportive environment in which 
faculty work together on course development.  The department now has a full time 
builder to develop scenes for faculty. The project is continuing very well without my 
ongoing involvement. (ID 41,2004, continued) 
 
The relatively high proportion of initiatives undertaken by teams that involved 
instructors and/or developers from information technology areas taps into the issues 















skill to successfully develop and support innovations, but the initiatives did not necessarily 
continue, as illustrated by the following quote from a participant in a non-continued initiative: 
In our scenario the technical support was not an issue since the research activities 
were carried out in a computer science faculty. (ID 22, 2004, not continued) 
 
Continued initiatives were also more likely to be built on stable or mature technical 
platforms that were also perceived to be up to date. Often these were open source products 
such as PHP and MySQL which are, as one participant noted, “stable and free of charge”. The 
following quote illustrates the situation that some discontinued initiatives faced: 
The rapid technology changes made the elearning system become untimely out-dated 
(ID 59, 2008, not continued) 
 
Whilst no significant difference was found with respect to the affordability of the 
technology used, changes in technology external to the initiatives appeared to have an impact, 
with continued initiatives being significantly more likely to involve up to date technology. 
The issue of institutional technology changes flowing on to impact on individual initiatives 
was also commented on by a number of participants as illustrated by this quote: 
The development of [the initiative] was not continued because the developer's 
institution made a technology shift. (ID 58, 2000, not continued) 
 
Consistent with responses relating to time for development, instructors in continued 
initiatives were also more likely to have sufficient time to devote to the initiative, and 
instructor training was more likely to be available. In view of the relatively high numbers of 
participants who had not received training, and the likelihood that this situation is widespread, 
the availability of time and training appear to be important factors for continuation, making it 
possible for wider adoption to occur.  
Continued initiatives were reported to be more widely adopted than non-continued 
initiatives. Wider adoption was seen both within the institution and beyond: 
I retired in July. The project is completely ingrained in the department that housed the 
initial efforts as the way to offer e-learning and I merely serve as an occasional 
consultant. I am currently organizing the best users of the initiative software into a 
consultant group to support other users as they develop their skills in the use of [the 
















Some participants also mentioned commercialisation of their innovations: 
Well, getting the commercial partner, and convincing them to invest in a product 
whose creation we oversaw, that was a very big step for us.  If we tried to keep things 
open-source, we would never have the product we have now, and it would never have 
seen widespread adoption. (ID 7, 2008, continued) 
 
Two other conditions that differed significantly between continued and non-continued 
initiatives related to ease of use of the innovation. Despite the fact that ease of use was one of 
the conditions considered to be relatively well met, ease of use for both students and 
instructors was very high and significantly higher for the continued initiatives.  
There were no significant differences between continued and non-continued initiatives 
for the teaching and learning conditions that received high scores in Table 5: improvement of 
student learning, student liking of the innovations, and consistency with teaching approaches. 
The participants in the initiatives appeared to be very committed to using technology to 
improve learning. There were also no significant differences between continued and non-
continued initiatives in time saved for students or instructors. 
Lack of recognition for the work involved, and contribution made, appeared to be a 
issue across both continued and non-continued initiatives, with no significant differences 
found in satisfaction of this condition. The following quotes illustrate the sentiment: 
I do feel the unit is not really valued at an official level and it has taken a great deal of 
my time and energy and without official recognition this is not sustainable. (ID 10, 
2008, not continued) 
 
..is not recognised as a formal job from the university for the collaborating professors 
or me. (ID 24, 2008, continued) 
 
4.3 Tests for other effects on continuation 
There is the potential that other characteristics might influence continuation. These 
might be unchangeable characteristics of the initiative itself, especially the discipline of study 
to which it is applied or characteristics of the participant, such as their education and previous 















for potential differences in continuation by participant training and a major disciplinary 
distinction and found that there were none. 
Levels of previous training in teaching (χ
2
(1) =0.78, p=.38) and educational 
technology (χ
2
(1) =0.03, p=.87) were similar for participants who had been involved in both 
continued and non-continued initiatives, suggesting that there is no relationship between 
training and continuation. The importance for continuation of up to date, mature and stable 
technology, coupled with the relatively high percentage of initiatives in ICT disciplines in the 
study, raises the question of whether participants in initiatives in IT-related disciplines might 
be able to compensate for shortcomings in ongoing financial support for development by 
investing their own time, effort and professional expertise. This, however, was found not to be 
the case: initiatives in IT-related disciplines were no more likely to continue than those in 
other disciplines (χ
2
(2) =1.76, p=.41).  
 
5. Discussion 
The sustainability of e-learning is believed to be influenced by a variety of factors. 
There has, however, been little previous systematic study of the role of these factors (Gunn, 
2011; Romiszowski, 2004). The study described in this paper addressed this deficiency by 
directly comparing e-learning initiatives that have continued with those that have not in order 
to identify the factors that differentiate between them.  
The single factor that distinguished most clearly between continued and non-continued 
initiatives in this study, according to participants in the initiatives, was the availability of 
ongoing financial support. This finding is not in itself surprising: it makes common sense, and 
it reflects the concerns of the literature (Gunn, 2010). But, availability of financial support 
was still low when compared to the extent that other conditions that made the difference 
between continuing and non-continuing initiatives were met. Continued initiatives are, it 















The importance of having ongoing financial support is in clear contrast to the 
perception among participants in both continued and non-continued initiatives that e-learning 
initiatives are at best neutral in terms of financial advantage for the university. It also 
confirms the view of authors who have noted that expected financial advantage is not a valid 
motivation for investment in e-learning (Romiszowski, 2004; Ruth, 2010). Far from leading 
to financial benefits, e-learning initiatives often require ongoing financial support to continue. 
Realistic management of most e-learning initiatives is therefore likely to require careful 
planning for ongoing financial investment rather than for positive financial returns. 
Technology issues were also shown to be important in the progression to a sustainable 
initiative. The maturity/stability of technology used and its currency influenced the 
continuance of initiatives. This is an interesting finding given the age of the some of the 
initiatives included in the study (initiatives described in the literature in 2000 would have 
been more than ten years old at the time of the survey). Those involved in initiatives that were 
able to continue found ways to ensure that the technology underpinning the initiatives evolved 
appropriately over time. The higher levels of availability of ongoing technical support for 
continued initiatives reflect this. The maintenance of technology that is up to date, mature and 
stable requires investment not only at the level of the local e-learning initiative, but also at the 
institutional level, as pointed out in open-ended remarks. This observation is consistent with 
the literature on institutional support for e-learning (Gunn, 2010). 
Involving others in the development and support of the initiative was also shown to be 
important for continuance. The vulnerability to staff movements was highlighted in comments 
from a number of those involved in non-continuing initiatives. This increased involvement 
provides the stability and continuity that can facilitate wider adoption, with achieving wider 
adoption of the initiative appearing to be particularly important to sustainability. Participants’ 
comments about their attempts to gain wider spread adoption suggest that some level of 















differentiate between continued and non-continued initiatives in some cases. As Gunn (2010) 
noted, different skills are required to move from initial use in limited circumstances to wider 
adoption. Organizations can provide support for this shift this once the value of the innovation 
has been established.  
Similarly, when teachers and developers felt that they had sufficient time to devote to 
the initiative, when sufficient training was available to teachers, and when support was a 
recognised part of the developer’s job, the initiative was more likely to continue. High 
workloads and limited recognition were as freely reported in this study as in others where 
participants had the opportunity to remark on them. As noted in the institutional literature 
(Czerniewicz & Brown, 2009; Gunn, 2010; Marshall, 2012), e-learning policies can help to 
address these issues. 
 
5.1 Limitations and opportunities for further research 
This survey was the first study of conditions associated with e-learning initiatives that 
reached international participants in a wide variety of initiatives across disciplines. While our 
approach enabled us to obtain a wide reach, it was also accompanied by some limitations. 
Only targeting participants who had published on their e-learning initiative was a limitation of 
the study. Some conditions believed to be associated with e-learning success seemed to be 
better met than others, regardless of whether the project was able to continue; for example, 
both continued and non-continued initiatives tended to lead to improvements in student 
learning and, in general students liked the innovations. These results may, however, reflect 
the source of the initiatives included in the study. All participants had published a paper about 
their e-learning initiative and the review process would favour those papers in which the 
authors were able to clearly describe the learning and teaching outcomes. In addition, 















compounded this limitation. Future research with a broader range of e-learning initiatives 
would be valuable. 
One unexplored explanation of differences between continued and non-continued 
initiatives is the role of personal characteristics. The observations of Gunn (2010) and Guthrie 
et al. (2008) that the skills required for diffusion of e-learning differ from those required from 
teaching and development suggest that some of the personal characteristics associated with 
marketing and promotion would be valuable. Continued projects may have benefited from the 
promotional or ‘political’ skills of a participant who was able to ‘sell’ the project to others. 
This possibility is to some extent supported by ad hoc reference to two survey items which 
had much higher scores on continued than non-continued projects: involvement of others in 
development and wider adoption of the initiative. These items might be indicators of 
participant behaviours that lead to continuation. Another possibility, for which data are not 
available, is that participants in continued initiatives felt greater personal ownership and 
therefore put in more effort toward continuation than others. Neither we, nor anyone else, 
have specifically set out to study the part played by role, motivation or capability to ‘sell’ an 
initiative. Research that deliberately studies this, in relation to the prior literature (Gunn, 
2010; Guthrie et al., 2008) would be valuable. 
Another issue for consideration by the scholarly community is definitional. Whilst 
Gunn (2010) includes wider diffusion of an initiative as a necessary component of the 
sustainability of e-learning, we would argue that sustainability does not require wider 
diffusion. Instead, wider diffusion appears to be an indicator of continuation; that is, an 
initiative that is adopted by others would appear to have a greater possibility of continuation 
















5.2 Practical implications 
The relatively high levels of perceptions of improvement of student learning 
associated with the innovations in this study indicate that learning and teaching concerns are 
central to e-learning initiatives whether they are sustainable or not. This study therefore 
highlights the importance for participants in local level e-learning initiatives of developing an 
initiative that meets the needs of teachers and learners. In addition, plans for continuation 
need to include plans for financial and technological sustainability. Furthermore, participants 
should not ignore the internal marketing activities needed to maintain both local and 
institutional support for the project (even if they find them time consuming, unattractive or 
not part of their skill set). Ideally, even a local e-learning initiative should be approached with 
a social project management mindset in which the importance of demonstrating the value of 
the initiative to others is acknowledged and acted upon.  
From an institutional point of view, this empirical study confirms many of the 
proposals for institutional action to support e-learning initiatives (Czerniewicz & Brown, 
2009; Gunn, 2010; Jenkins et al., 2011; Nichols, 2008; Salmon, 2005). Policies that ensure 
that participation in e-learning initiatives is recognized by the institution as performance of 
legitimate duties that contribute to promotion are necessary if participants in e-learning 
initiatives are to be motivated to continue with them. Institutional level technology needs to 
enable rather than to constrain local level e-learning initiatives. Ongoing institutional support 
also needs to be felt at the level of the local initiative: financial support for technology and 
development is needed, along with the institutional level investments in teachers, developers 
and technology that need to accompany formal acknowledgement of their contribution to 
ongoing e-learning success. At the institutional level, then, our findings confirm and 
consolidate those of the authors of much of the institutional literature: successful university e-
learning requires mindful investment in structural change. This observation appears to be true 

















Having an e-learning initiative that works for students and teachers is not enough to 
distinguish between sustainable and non-sustainable initiatives. In the initiatives studied here, 
the institutional factors that differentiated between continued and non-continued initiatives 
were dominated by institutional support for the initiative (rather than for e-learning in 
general), especially financial support, and formal recognition of development activities as part 
of the developer’s role. Technology needed to be sufficiently up to date, but also sufficiently 
mature or stable, to support continuation. Overall, the difference between sustainable and 
non-sustainable initiatives has more to do with conditions associated with gaining ongoing 
material support for the initiative and attracting others to become involved in adoption and 
development than factors associated with teachers’ ability or willingness to participate, or 
with learning or student response to the initiative. It would appear that it is not just the quality 
of the initiative that makes the difference – although we assume quality is a necessary 
condition – nor is it some passive form of ‘management support’ for e-learning. The potential 
role of ‘political’ or promotional skills that enable an e-learning initiative to be ‘sold’ to 
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Cobos, Y., Sanz, S., Gutiérrez, J., Sanz, S. & Villamañe, M. (2004). Heusklearning: the more 
innovative learning systems, the better results produce. In L. Cantoni & C. McLoughlin 
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Stuart, S. A. J., Brown, M. I., & Draper, S. W. (2004). Using an electronic voting system in 
logic lectures: one practitioner's application. Journal of Computer Assisted Learning, 
20(2), 95-102. (Electronic voting system) 
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Telecommunications 2008 (pp. 2810-2814). Chesapeake, VA: AACE. (Use of video to 
provide a virtual presence for faculty unable to travel to conflict zones) 
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734-739). Chesapeake, VA: AACE. (An open configurable web portal that supports 
distributed learning) 
 
Other – discontinued at one institution and subsequently transferred or restarted at another 
Liebig, H.C. & Effelsberg, W. (2004). Computer-supported formation of virtual learning 
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Highlights - Critical Success Factors for the Continuation of E-learning 
Initiatives 
 Students are positive about sustainable and discontinued e-learning initiatives 
 E-learning initiatives generally require financial support for continuance 
 Technology needs to be up to date but stable for sustainable e-learning initiatives 
 ‘Marketing’ skills may help with e-learning sustainability 
